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INTRODUCTION
Thallophyte vegetation supposedly had occupied terrestrial habitats long before vascular land plant vegetation evolved (BOMFLEUR & al., 2010) . Vegetation of bryophytes, lichens and algae has been subject of description using the BRAUN-BLANQUET (1964) approach since the early days of the method (e.g. FREY, 1923; HILITZER, 1925; MESSIKOMMER, 1927; OCHSNER, 1928 ; earlier syntaxonomic surveys by KLIKA & HADAC, 1944; KLIKA, 1948 , KLEMENT, 1955 . While the vegetation of bryophytes, lichens and macroalgae is reasonably well known, the vegetation of microalgae has been studied rarely: MARGALEF (1944) studied the vegetation of freshwater algae in Spanish mountains, GOLUBIÇ (1967) investigated the vegetation of aerophytic microalgae on calcareous rocks, TÄUSCHER (1998) presented a synopsis for benthic and planctonic freshwater algal vegetation of the lowlands, and KHAYBULLINA & al. (2004 KHAYBULLINA & al. ( , 2005 KHAYBULLINA & al. ( , 2005a described the vegetation of soil algae. Even vegetation of macrofungi has been described that way, however the system of fungal communities remains very rudimentary (e.g. PIRK & TÜXEN, 1955 , 1957 MICHAEL & al., 1985) .
Most monographs deal either with bryophyte, lichen or algae vegetation. Works integrating all thallophyte groups are quite rare (e.g. BARKMAN, 1958) . Recent large-scale surveys exist only for bryophyte syntaxa (MARSTALLER, 2006) . Still, the thallophyte vegetation is being studied by specialists only, and it has rarely been recognized in vegetation studies. It is often disregarded since it is limited to special habitats and taxonomic expertise is insufficient; usually only a limited number of the larger and more conspicuous terricolous thallophyte species is included in relevé species lists.
The status of the thallophyte communities has been discussed in detail by expert vegetation ecologists familiar with vegetation at different scales (WILMANNS, 1966; BARKMAN, 1973) . In particular BARKMAN (1973: 460) analysed different approaches used for vegetation description at different scales. In Dutch juniper scrub he distinguished between microcoena delimited by microhabitat and synusiae that were floristically defined. He proposed to describe the syntaxa synusiae by applying the Braun-Blanquet-approach and nomenclature the same way as for the classification of phytocoena. The terms synusia, union and federation for community, association and alliance are still occasionally applied (PAUS, 1997) , however always with the agreement that such assemblages should be described according to the rules of the ICPN (WEBER & al., 2000) .
While the terminology of the units has still not been fixed, researchers mostly followed the procedures of the Braun-Blanquet approach: studied relevés and described floristically delimited units for the thallophyte vegetation using the rank-indicating terminations of the ICPN (-etum, -ion, -alia, -etea) . Thallophyte syntaxa based on spatially delimitated relevés, classified by floristic criteria and using ranks corresponding to those of the phytocoena are governed by the ICPN (WEBER & al., 2000: Definition I) . Independently, authors found it necessary to distinguish between floristically well-delimited thallophyte coenoses and 'true' synusiae of one-layered stands of few species with identical growth-form occurring within phytocoenoses (e.g. BÜLTMANN, 2005 for reindeer lichen stands in the understorey of pine forests; MARSTALLER, 2006 for the bryophyte vegetation of the Rhytidiadelphion squarrosi Waldheim 1944) . Therefore the use of terms of the synusial system for 'good' thallophyte syntaxa seems not advisable anymore. Following BARKMAN (1973) , the term micro-communities, micro-associations etc. might be most suitable. In some cases, micro-communities can be very extensive though, e.g. in arctic or mountain regions.
The extensive number of already described thallophyte syntaxa shows that construction of a meaningful syntaxonomic system for the thallophytic vegetation is feasible (see also WILMANNS, 1998) .
The thallophyte communities growing on both natural and artificial rock surfaces are well defined often species-rich. Yet even the most common types have rarely been addresses in syntaxonomic studies because of taxonomic problems, especially the rather time-consuming identification of constituent species.
Epiphytic and epixylic communities depend on chemistry and structure of the bark and wood, but are rarely specific to a tree species. These communities are usually excluded from the studies of forest vegetation. SCHUHWERK (1986) showed a possibility to include thallophytic communities in tables of forest relevés by treating them as 'species'. Unfortunately this useful approach has not been followed by others.
Terricolous thallophytes use the same substrate as vascular plants, but have no roots and are poikilohydric. They grow on the surface or occasionally in the pores of the soil (microalgae). The thallophytes can grow (1) as single thalli or tiny patches within a phytocoenose, (2) as synusiae of single growth form, and (3) as stands of bryophytes, lichens and/or algae in spatially delimitated spots with scarce or no cover of vascular plants and often in gaps in the vegetation. Only the latter have been described as thallophyte syntaxa.
The thallophyte syntaxa of bryophytes, lichens and algae have been compiled for the first Europe-wide checklist of high ranked syntaxa including the bryophyte, lichen and algal syntaxa (EuroVegChecklist: MUCINA & al., in press) . This checklist will include 27 classes, 53 orders and 137 alliances of bryophyte and lichen syntaxa and 13 classes, 24 orders and 53 alliances of algal syntaxa (see Table 1 for an overview). Of those syntaxa nine classes, 16 orders and 17 alliances, almost 14%, were not yet validly described according to the ICPN (WEBER & al., 2000) and therefore are to be described here, alongside with seven new associations.
A NEW ALLIANCE IN THE ASPICILIETEA LACUSTRIS
The Aspicilietea lacustris Wirth 1972 includes only one order -the Hydroverrucarietalia Èer-nohorský et Hadaè ex Klement 1955 . The vegetation on acidic rocks is rather well studied, but the syntaxa from calcareous substrates are less known. ASTA & al. (1973a) Roux 1973 (ASTA & al., 1973a GIRALT (1996) adopted the concept of the name by using Lecanactidion patellarioidis Crespo 1981 ined. (not effectively published). By adopting the name with only one valid association -the Dirinetum ceratonie Klement 1965 (=type) , and by listing characteristic species, the name Lecanactidion patellarioidis had been validated by GIRALT (1996) .
VALIDATION OF THE NAVICULETEA WITH AN ORDER AND ALLIANCE FOR BENTHIC MICROALGAL COMMUNITIES IN FRESH AND BRACKISH WATERS
The Naviculetea was proposed by PANKOW (1980) as a provisional class and the order Naviculetalia Pankow 1980 was invalidly published because it was not possible to establish which of several Navicula species in the original diagnosis of the syntaxon name served as the eponymous taxon name.
The order includes the Oscillatorion limosae (cyanobacterial and diatom communities in eutrophic and brackish lowland waters), the
Melosirion variantis Margalef 1951 (syn.
Meridio circularis-Naviculion gregariae M. Schlüter 1961) comprising benthic diatom communities in eutrophic or brackish lowland waters, and the Cymbello-Synedrion capitatae M. Schlüter 1961 comprising benthic diatom communities of small eutrophic lowland ponds. In addition, at least nine alliances were described by MARGALEF (1949 MARGALEF ( , 1950 MARGALEF ( , 1951 for the benthic algae communities in Spanish mountains for a variety of water chemistries. It may well be that new orders or classes for those communities should be defined in future. Those alliances of MARGALEF (l.c.) were tentatively included in the Naviculetalia (Naviculetea). 
Naviculetea gregariae

A NEW ALLIANCE AND ASSOCIATION IN THE ASTERIONELLETEA FORMOSAE
The Asterionelletea formosae and the Asterionelletalia formosae were described in a thesis multiplied by hectograph (TÄUSCHER, 1981) , which is not effectively published according to ICPN Art. 1 (WEBER & al., 2000) . The syntaxon names have been used in several publications (e.g. Täuscher, 1995) , but presumed as valid and never unintentionally validated until Täuscher (1998) 
A NEW CLASS AND ORDER FOR THE VEGETATION OF AEROPHYTIC MICROAL-GAL FILMS ON CALCAREOUS ROCKS
GOLUBIÇ (1967) described nine associations of vegetation of rock algae in the Dinarides in the alliance Gloeocapsion sanguineae Golubiç 1967. Weak floristic relations link those communities to the syntaxa of benthic aquatic algae, but the strong differences made it impossible to classify the aerophytic rock algae communities to the Naviculetea, and thus a new class and new order have to be described.
Gloeocapsa sanguinea is a widely distributed cyanobacterium, which is typical for moist surfaces of calcareous substrates, e.g. in the black patina or tintenstrichen on rocks, cement walls and monuments (e.g. SAMAD & ADHIKARY, 2008; GOLUBIç & al., 2015) or in the 'lampenflora' in Karst caves (MULEC & KOSI, 2009) . It is also known as a photobiont in lichens (BÜDEL & HENSSEN, 1988 Golubiç 1967 (GOLUBIÇ, 1967 . CHARACTER TAXA OF THE ORDER: the same taxa as for the Gloeocapsetea sanguineae (see above).
A NEW CLASS, ORDER AND ALLIANCE FOR THE GREEN ALGAE FILMS ON BARK AND ACIDIC ROCKS
The species composition of biofilms of green algae was studied frequently in context of biodeterioration, however rarely using phytosociological methods. It is therefore, that the alliance Schizogonion cruenti Ochsner 1928, containing described three associations (Pleurococcetum vulgaris, Schizogonietum crenulatae and Trentepohlietum abietinae; all nomina nuda) remained a nomen nudum since it had been suggested by OCHSNER (1928) .
One species common in those biofilms is Desmococcus olivaceus, which is often listed as one of its synonyms such as Desmococcus viridis (C. Agardh) P.C. Silva, Desmococcus vulgaris F. Brand, Pleurococcus viridis (C. Agardh) Rabenh. or Pleurococcus vulgaris Nägeli (LAUNDON, 1985) . Apatococcus lobatus (Chodat) J.B. Petersen is another common species of the green algal films (e.g. BRAND, 1925; BARKMAN, 1958), and GÄRTNER & INGOLIÇ (1989); GÄRTNER (1994) proposed to replace the name Pleurococcetum vulgaris with the Apatococcetum lobati but never supported their proposal with a publication of relevés showing that Apatococcus lobatus is more frequent than Desmococcus olivaceus. Other authors found Desmococcus in equal or higher abundance than Apatococcus (RINDI & GUIRY, 2003; RINDI, 2007) . It is possible, that Desmococcus prefers moister sites and it is more common in the Atlantic Europe, while Apatococcus prefers continental areas and drier habitats (GUSTAVS, 2010 Klika & Hadac 1944 for the snow algae syntaxa, yet this name remained a nomen nudum. The vegetation and habitat of the snow algae is so unique, that the vegetation could not be placed in any existing class. Communities of snow and ice algae have been studied in Antarctica (e.g. FOGG, 1967) to Alaska (e.g. TAKEUCHI, 2001). Besides strong floristic difference depending on the growth on permanent snow or ice as the substrate (e.g. KOL, 1942) , further variations have been observed with altitude and ecoregion (TAKEUCHI, 2013) . The evaluation of samples, which are equivalent to relevés (KOL, 1942; FOGG, 1967; TAKEUCHI, 2001 ), suggests at least two associations, such as the Mesotaenietum berggrenii for ice algae and the Chloromonadetum nivalis for snow algae, both are described here based on samples from Alaska.
Chlamydomonas nivalis is the collective name for algae responsible for the red snow and this taxonomic concept was used to describe (invalidly) the Chlamydomonadetum nivalis (PANKOW & al., 1991) . However since the taxonomy of this 'species' is not clear (e.g. REMIAS & al., 2013) another characteristic species, the ice alga Mesotaenium berggrenii, was chosen to give the name to class, order and alliance. 
Mesotaenietea berggrenii
VALIDATIONS AND TYPIFICATIONS IN THE ENTOPHYSALIDETEA DEUSTAE
The Entophysalidetea comprises the marine photophytic algal vegetation on hard substrates in lower supralittoral and upper parts of eu-littoral level. Unfortunately in the description expressis verbis, the association Lithophylletum lichenoidi, was chosen as type of the class (GIACCONE & al., 1993) ERCEGOVIC (1932) are also known from the Atlantic limestone coasts and it is possible that these poorly-known syntaxa are not exclusively Mediterranean.
Entophysalidetea deustae Giaccone class. nov. hoc loco VALIDATED NAME: Entophysalidetea deustae Giaccone in Giaccone et al. 1993 (GIACCONE & al., 1993 Giaccone 1993 (GIACCONE & al., 1993 (DEN HARTOG, 1959: 199-204 Giaccone et Di Martino 1997) . In the original description of the higher syntaxa, the genus name was used without epithet and hence is not possible to decide, which of several Caulerpa were the name-giving species. Giaccone et Di Martino 1995 (GIACCONE & DI MARTINO, 1995 . CHARACTER TAXA OF THE ALLIANCE: the same as for the Caulerpetea racemosae (see above).
Caulerpetea racemosae
